Abnormal regulation of cAMP accumulation in pancreatic islets of obese mice.
The present study was undertaken 1) to determine whether a defect in the regulation of adenosine 3',5'-cyclic monophosphate (cAMP) accumulation was present in the beta-cell of the ob/ob mouse, 2) to determine how such a defect, if present, would alter the regulation of insulin secretion in these islets, and 3) to find out if epinephrine had similar effects on insulin secretion and cAMP production in islets of lean and obese mice. In the obese mouse, inhibitory modulators neither inhibited cAMP accumulation in intact islets nor adenylate cyclase activity in islet homogenates. These anomalies in the modulation of cAMP accumulation were not correlated with a failure to inhibit insulin secretion. It is concluded that, first, a defect in cAMP modulation is present in the islets of Langerhans of the obese mouse; second, epinephrine produces its effects on insulin secretion and cAMP accumulation via distinct mediators; and third, an anomaly in the adenylate cyclase system is unlikely to be the cause of the exaggerated insulin secretion in the islet of the ob/ob mouse. It is more likely that the exaggerated insulin secretion is due to a faulty cation gating mechanism that, in turn, may contribute to the impaired ability of the islet to accumulate cAMP.